Slow proton transfer from the hydrogen-labelled carboxylic acid side chain (Glu-165) of triosephosphate isomerase to imidazole buffer in D2O.
The catalytic base at the active site of triosephosphate isomerase (TIM) was labelled with -H by abstraction of a proton from substrate d-glyceraldehyde 3-phosphate to form an enzyme-bound enediol(ate) in D2O solvent. The partitioning of this labelled enzyme between intramolecular transfer of -H to form dihydroxyacetone phosphate (DHAP), and irreversible exchange with -D from solvent was examined by determining the yields of H- and D-labelled products by 1H NMR spectroscopy. The yield of hydrogen-labelled product DHAP remains constant as the concentration of the basic form of imidazole buffer is increased from 0.014 to 0.56 M. This shows that the active site of free TIM, which has an open conformation needed to allow substrate binding, adopts a closed conformation at the enediolate-complex intermediate where the catalytic side chain is sequestered from interaction with imidazole dissolved in D2O.